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HIGH SPEED INTERFACE TYPE 
SEMICONDUCTOR MEMORY DEVICE 

BACKGROUND OF THE INVENTION 

5 

1 . Field of Invention 

The present invention relates to a high speed interface type 
semiconductor memory device, and in particular to an improved high speed 
interface type semiconductor memory device which can transmit data of a 
10 plurality of DRAMs of a module to a controller by using only one data strobe 
clock signal. 

2. General Background and Related Art 

In general, through a read path, a signal amplified by a sense amp in a 
15 row address path is applied from a bit line to a data bus line according to 
selection of a column selector, re-amplified by a data bus line sense amp, and 
inputted to an output buffer. Through a write path, a data inputted from a data 
input buffer is applied to a sense amp. The read and write paths are called a 
data path. 

20 A plurality of DRAMs are connected on one module in a system bus 

structure of a conventional semiconductor memory device. The DRAMs are 

controlled by a controller through a signal bus line. 

The DRAMs connected to the signal bus line are controlled by one 

controller, and thus have a different phase difference in order to recognize a 
25 data and a control signal from the controller in an identical time. That is, the 

DRAM far from the controller rapidly processes the data, and the DRAM 

adjacent to the controller slowly processes the data. 

The DRAMs controlled on the module by the controller are located in 

a different position. Thus, data strobe signals as many as the DRAMs are 
30 required to overcome skew of data from the respective DRAMs. The data 



1 



* YuilRef: HD-1030 
Pillsbury Ref: GJP/82 1 1 8/276556 

output from the DRAMs during the read operation are synchronized with the 
data strobe signals, and transmitted to the controller. 

In the conventional semiconductor memory device, the data strobe 
signals as many as the DRAMs are required to transmit the output data from 
5 the DRAMs to the controller. As a result, the conventional semiconductor 
memory device requires as many bus lines as there are data strobe signals, 
thereby occupying a large circuit area. 

SUMMARY 

10 

" The claimed inventions feature at least in part a high speed interface 

W type semiconductor memory device which can transmit data of a plurality of 
Hi DRAMs of a module to a controller by using one data strobe clock signal. 
]U There is provided a high speed interface type semiconductor memory 

- 15 device including a DRAM module unit for generating a strobe clock signal 
O for synchronizing a data signal in a read operation in a DRAM farthest from a 
ij controller among a plurality of DRAMs, providing the strobe clock signal to 
S the other DRAMs, and transmitting data to the controller during the read 
^ operation. A controller transmits a clock signal and data signals synchronized 
20 with the clock signal to the plurality of DRAMs, and receives data signals 
from the DRAMs. 

Each DRAM includes a first buffer for receiving main clock and clock 
bar signals from the controller. A second buffer buffers a first internal clock 
signal obtained by delay locking the main clock signal according to a control 
25 signal, and outputs data strobe clock and clock bar signals. A third buffer 
buffers and outputs the data strobe clock and clock bar signals according to 
the control signal. A DLL unit receives the output signal from the first buffer 
and the output signal from the third buffer, and outputs the first internal clock 
and clock bar signals, second internal clock and clock bar signals obtained by 
30 90° phase-shifting the first internal clock and clock bar signals, third internal 
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clock and clock bar signals, and fourth internal clock and clock bar signals 
obtained by 90° phase-shifting the third internal clock and clock bar signals. 
A first multiplexer unit selectively transmits the first internal clock and clock 
bar signals or the third internal clock and clock bar signals according to the 
control signal. A second multiplexer unit selectively transmits the second 
internal clock and clock bar signals or the fourth internal clock and clock bar 
signals according to the control signal. A read first-in first-out unit 
synchronizes and outputs a 4 bit read data according to the output signals 
from the first and second multiplexer units. A fourth buffer is connected 
between the read first-in first-out unit and a DQ pad. A fifth buffer receives 
a write data inputted through the DQ pad. A write first-in first-out unit 
receives the output signal from the fifth buffer, synchronizing the output 
signal according to the first internal clock and clock bar signals and the 
second internal clock and clock bar signals, and outputs a 4 bit write data. 
The first internal clock and clock bar signals and the third internal clock and 
clock bar signals are delay locked signals by the DLL unit receiving the main 
clock and clock bar signals. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become better understood with reference to 
the accompanying drawings which are given only by way of illustration and 
thus are not limitative of the present invention, wherein: 

Figure 1 schematically shows a system bus structure of a high speed 
interface type semiconductor memory device in accordance with the present 
invention; and 

Figure 2 schematically shows an internal structure of a DRAM of the 
high speed interface type semiconductor memory device in accordance with 
the present invention. 
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DETAILED DESCRIPTION 

A high speed interface type semiconductor memory device in 
accordance with a preferred embodiment of the present invention will now be 
described in detail with reference to the accompanying drawings. In the 
drawings, elements having an identical function are provided with the 
identical reference numeral, and repeated explanations thereof will be 
omitted. 

The present invention relates to an SDRAM having a data I/O 
structure applicable to a high speed memory, and a system bus structure for 
supporting the SDRAM. First, the data I/O structure will be explained with 
reference to Figure 1 . 

Figure 1 illustrates the system bus structure of the high speed interface 
type semiconductor memory device in accordance with the present invention. 
The high speed interface type semiconductor memory device includes n 
DRAMs l~n provided on one module 200. A controller 100 transmits a clock 
signal CCLK, and a command, address signal and data synchronized with the 
clock signal CCLK to the n DRAMs l~n in a write operation, and receives 
data synchronized with a data strobe clock signal DCLK from the DRAMs 
l~n in a read operation. 

The data strobe clock signal DCLK is generated in the DRAM n 
farthest from the controller 100, and input to the other DRAMs and the 
controller 100. 

That is, the DRAM n farthest from the controller 100 receives the 
clock signal CCLK from the controller 100, and generates an internal clock 
signal obtained by delay locking the clock signal CCLK. Thereafter, the 
DRAM n generates the data strobe clock signal DCLK for synchronizing the 
data signal in the read operation, by using the internal clock signal. 

Therefore, the high speed interface type semiconductor memory 
device in accordance with the present invention can synchronize and transmit 
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the data from the plurality of DRAMs l~n to the controller 100, by using only 
one data strobe clock signal DCLK. 

During a write operation, the high speed interface type semiconductor 
memory device synchronizes data with the clock signal CCLK from the 
controller 100, and transmits the data to the respective DRAMs l~n. During 
a read operation, the high speed interface type semiconductor memory device 
synchronizes data from the respective DRAMs l~n according to one data 
strobe clock signal DCLK from the DRAM n farthest from the controller 100, 
and transmits the data to the controller 100. 

Figure 2 illustrates an internal structure of the DRAM of the high 
speed interface type semiconductor memory device in accordance with the 
present invention, especially an internal structure of a quadruple date rate 
SDRAM. 

The high speed interface type semiconductor memory device includes 
a first buffer BF1 for receiving a clock signal CCLK and a clock bar signal 
CCLKB from the controller 100. A second buffer BF2 buffers a write 
internal clock signal WCLK obtained by delay locking the clock signal 
CCLK when a control signal TR has a high level, and outputting a data strobe 
clock signal DCLK and a data strobe clock bar signal DCLKB. A third buffer 
BF3 buffers and outputs the data strobe clock and clock bar signals DCLK, 
DCLKB when the control signal is high. A DLL unit 10 receives the output 
signal from the first buffer BF1 and the output signal from the third buffer 
BF3, and outputs first internal clock and clock bar signals wclk, wclkb, 
second internal clock and clock bar signals wclk90, wclk90b obtained by 90° 
phase-shifting the first internal clock and clock bar signals wclk, wclkb, third 
internal clock and clock bar signals rclk, rclkb, and fourth internal clock and 
clock bar signals rclk90, rclk90b obtained by 90° phase- shifting the third 
internal clock and clock bar signals rclk, rclkb. The first internal clock and 
clock bar signals wclk, wclkb and the third internal clock and clock bar 
signals rclk, rclkb are delay locked signals by the DLL unit 10 receiving the 
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clock signal CCLK. 

The high speed interface type semiconductor memory device also 
includes a first multiplexer unit 1 1 for selectively transmitting the first 
internal clock and clock bar signals wclk, wclkb or the third internal clock 
and clock bar signals rclk, rclkb according to the control signal TR. A second 
multiplexer unit 12 for selectively transmitting the second internal clock and 
clock bar signals wclk90, wclk90b or the fourth internal clock and clock bar 
signals rclk90, rclk90b according to the control signal TR. A read flrst-in 
first-out unit 13 synchronizes and outputs a 4 bit read data RD0-RD3 
according to the output signals from the first and second multiplexer units 11, 
12. A fourth buffer BF4 is connected between the read first-in first-out unit 
13 and a DQ pad. A fifth buffer BF5 receives a write data input through the 
DQ pad. A write first-in first-out unit 14 receives the output signal from the 
fifth buffer BF5, synchronizes the output signal according to the first internal 
clock and clock bar signals wclk, wclkb and the second internal clock and 
clock bar signals wclk90, wclk90b, and outputs a 4 bit write data 
WD0-WD3. 

The n-th DRAM generates the data strobe clock signal DCLK by the 
second buffer BF2 receiving the first internal clock signal wclk from the DLL 
unit 10, when the control signal TR is high. Since the control signal TR is 
maintained low, the other DRAMs l~n-l do not generate the data strobe 
clock signal DCLK. That is, the DRAMs l~n-l receive the data strobe clock 
signal DCLK from the n-th DRAM. According to the input of the data strobe 
clock signal DCLK, the DLL unit 10 generates the third internal clock and 
clock bar signals rclk, rclkb having an identical delay to the data strobe clock 
signal DCLK, and the fourth internal clock and clock bar signals rclk90, 
rclk90b having a 90° phase difference from the third internal clock and clock 
bar signals rclk, rclkb. 

The write operation of the quadruple date rate SDRAM will now be 
described. When receiving a data synchronized with the clock signal CCLK 
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and a write command from the controller 100, the DRAM generates the first 
internal clock and clock bar signals wclk, wclkb delay locked by the DLL unit 
10, and the second internal clock and clock bar signals wclk90, wclk90b. 
Thereafter, the DRAM respectively latches write data passing through the DQ 
pad and the input buffer BF5 according to the first internal clock and clock 
bar signals wclk, wclkb and the second internal clock and clock bar signals 
wclk90, wclk90b. Here, the latched data are transmitted to a write driver 
through an internal I/O bus, and stored in cells of a memory array. The n-th 
DRAM and the other DRAMs l~n-l perform different read operations. 

Firstly, the n-th DRAM employs the first internal clock and clock bar 
signals wclk, wclkb and the second internal clock and clock bar signals 
wclk90, wclk90b to latch the data read from the memory cell array. The 
second buffer BF2 for outputting the data strobe clock signal DCLK is also 
operated. 

The other DRAMs l~n-l output data by using the third internal clock 
and clock bar signals rclk, rclkb and the fourth internal clock and clock bar 
signals rclk90, rclk90b. The third internal clock and clock bar signals rclk, 
rclkb and the fourth internal clock and clock bar signals rclk90, rclk90b are 
clock signals generated from the DLL unit 10 receiving the data strobe clock 
signal DCLK from the n-th DRAM. Accordingly, the second buffer BF2 is 
not operated, and the first and third buffers BF1, BF3 are operated. 

The above-described operation may also be applied to an SDRAM 
separately using the data strobe clock signal DCLK, such as a DDR SDRAM. 
In the conventional DDR SDRAM, bus lines for transmitting the data strobe 
clock signal DCLK must be provided in the respective DRAMs. However, 
according to the present invention, the plurality of DRAMs of the module can 
share one data strobe bus. 

That is, the n-th DRAM farthest from the controller 100 generates the 
data strobe clock signal DCLK, and inputs the data strobe clock signal DCLK 
to the other DRAMs l~n-l, thereby requiring only one data strobe clock 
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signal. 

As discussed earlier, the high speed interface type semiconductor 
memory device in accordance with the present invention can transmit data of 
the plurality of DRAMs on the module to the controller by employing only 
one data strobe clock signal. 

As the present invention may be embodied in several forms without 
departing from the spirit or essential characteristics thereof, it should also be 
understood that the above-described embodiment is not limited by any of the 
details of the foregoing description, unless otherwise specified, but rather 
should be construed broadly within its spirit and scope as defined in the 
appended claims, and therefore all changes and modifications that fall within 
the meets and bounds of the claims, or equivalences of such meets and 
bounds are therefore intended to be embraced by the appended claims. 
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